Materials: poly(ethylene glycol) monoether (Mn ~ 2000 Da), N-propargylamine (98%), copper (I) bromide (CuBr, 98%), N,N,N',N'', 99%) 
molecular weight 2000 Da (PEG2K-N 3 ), 2, 3 and pyridine modified Grubbs Catalyst (2 nd Generation) (H 2 IMes)(pyr) 2 (Cl) 2 RuCHPh 4 were synthesized according to literature procedures.
Instrumentation. Gel permeation chromatography (GPC) (THF as eluent) was performed on a
Shimadzu liquid chromatography system fitted with a Wyatt DAWN EOS multi-angle laser light scattering (MALLS) detector (690 nm, 30 mW) and a Wyatt OPTILAB DSP interferometric refractometer (690 nm), using three Phenomenex Phenogel columns (500, 104, and 106 Å porosity; 5 μm bead size) operated at 1 mL/min with column temperature set at 40 o C. Astra software (Wyatt Technology Corp.) was used to process the data to determine the molecular weights based on the assumption of 100% mass recovery of the polymer where the dn/dc value was unknown.
1 H NMR spectroscopic analysis was performed on a Varian Unity Plus 400 MHz spectrometer using the deuterated solvent as reference.
Hydrodynamic diameters (D h ) and size distributions of the nanoparticles in aqueous solutions were determined by dynamic light scattering (DLS). DLS measurements were performed using a Malvern , corresponding to a q range of 3.8 ∼ 28μm −1 , encompassing the peak in the structure factor at q ∼ 19 μm −1 . The data acquisition was carried out using the ALV-Correlator Control Software, and the accumulation times at each angle were 300 s to 600 s, depending on concentration.
Matrix-assisted laser desorption/ionization Time of Flight (MALDI-ToF) mass spectroscopy was performed on a Bruker Autoflex III Mass Spectrometer operating in positive linear mode; the analyte, matrix (DCTB) and cationisation agent (NaI) were dissolved in THF at concentrations of 10, 10, and 1 mg/mL, respectively, and then mixed in a ratio of 10:1:1. Then 0.3 μL of this solution was spotted onto a ground steel target plate and the solvent was allowed to evaporate prior to analysis. FlexAnalysis UV-vis spectrometry was performed on a Shimadzu UV-2101PC spectrometer using quartz cuvettes with a 1 cm path length.
Transmission electron microscopy (TEM) samples were prepared by directly depositing a droplet of sample solution on copper grid coated by Formvar/Carbon film and draining excess solution by using filter paper after 60 s. To negatively stain the sample, a droplet of 2% (w/v) uranyl acetate solution was placed on the copper grid for 30 s before being drained with filter paper. The grid was then dried in the air for another 20 min. The images were taken using a FEI Tecnai TF20 transmission electron microscope operated at 100 kV. Images were acquired digitally with a Gatan US1000 2k × 2k CCD Camera.
Cryo-transmission electron microscopy (Cryo-TEM) samples were prepared and observed as described by Eisenberg. 5 The first monomer ONBAn was easily polymerized to a nearly quantitative yield in 5 min, which was confirmed by the total disappearance of vinyl proton signal at δ 6.51 ppm attributed to the oxanorbornene monomer in 1 H NMR spectrum (data not shown). The second monomer was added quickly into the reaction solution right after 5 min and then polymerized for 3 hrs. The conversion was confirmed by 1 H NMR as well to make sure it was nearly 100%. After termination and purification, it gave light grey powder, 3: M n (GPC) = 14,500, M w /M n = 1.14 for P(ONBAn) 25 -b-P(ONB-PEG2K) 5 (the number in the subscript is the repeating units of monomers) and M n (GPC) = 19,400K, M w /M n = 1.16 for P(ONBAn) 50 -b-P(ONB-PEG2K) 5 . using regenerated cellulose dialysis membrane with a molecular weight cut-off of 8000 Da, followed by freeze-drying, yielding light brown powder.
Synthesis of ω-oxanorbornenyl

Hydrolysis of diblock copolymers
The platinum conjugation efficiency to polymer nanoparticles was defined as followed and determined weight percent of di-acid repeat unit calculated by TGA data; M di-acid : molecular weight of di-acid repeating unit.
The platinum loading content to polymer nanoparticles was defined as: ( ) where V total (t): remaining volume in the releasing container at time t, mL; C: concentration of platinum determined from UV-vis measurements, μg/mL; Y: the amount of platinum that has already been collected, μg; Z: total amount of platinum at t = 0 present in the dialysis bag, μg.
Electronic Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2012
Scheme S1 Synthesis of ω-oxanorbornenyl poly(ethylene oxide) (M n = 2000) macromonomer (ONB-PEG2K), 2.
Fig. S1
1 H NMR spectrum of macromonomer ONB-PEG2K, 2.
Electronic of block copolymer P(ONB-diacid) m -b-P(ONB-PEG2K) n ,4, in acidic solutions. As shown in the scheme, the polymer vesicle structure would not be destroyed at all even if all of the protonated acid functionalities form complex only with PEG brush, because the amounts of ether groups in PEG brush are far more than protonated acid functionalities in the used pH range.
Fig. S6
Particle sizes and size distributions of self-assembled diblock copolymer P(ONB-diacid) 50 -b-P(ONB-PEG2K) 5 (DP50) at different pH conditions after cross-linking.
SLS Measurements
For small sized particles (qR < 1, where q = scattering vector and R is the aggregate radius), the radius of gyration R g can be calculated from a Zimm plot or Guinier approximation. When the ratio of R g /R h is close to unity it indicates that a hollow particle (vesicle) is present, as opposed to a value of 0.77, which corresponds to a solid sphere or micelle. 11, 12 However, in this case the qR values are greater than 1 and R g cannot be easily measured using this technique.
Instead the intensity as a function of scattering angle of incident light was measured and fitted with mathematical models for both spherical hollow spheres (vesicles) and solid spheres (micelles) in order to confirm whether or not the self-assemblies truly are vesicles, and determine particle sizes and shell thickness. 13 The scattering factor, P(q), for hollow spheres with a shell of thickness t can be expressed as follows:
Where R is the average radius, R0 = R + t / 2 is the outer radius, Ri = R -t / 2 is the inner radius and j1(x) is the first-order spherical Bessel function given by:
As a comparison, a solid sphere model (as would be the case for a micelle) is also used:
In a polydisperse suspension of particles, the total scattering intensity as a function of angle will be given by:
where G(R) is the particle size distribution. Both log-normal and Schultz distributions were tried, each characterized by a mean radius, R, and a polydispersity, σ. The details of the analysis and fitting methods are described in previous publications.
14,15
Electronic Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2012 The two different samples were fitted with both log-normal distributions and Schultz distributions, assuming both solid sphere (micelle) and hollow sphere (vesicle) models, and the best fit results are shown in the figures above (Fig. S7 & S8) . The size distributions of the vesicle fits are shown in Fig. S9 , which shows that CPV25 has a smaller average size, but a larger polydispersity (distribution width) than CPV50. The large polydispersities are consistent with the results from Cryo-TEM.
Fig. S9
Particle size distributions for samples of cross-linked polymer vesicles from diblock copolymer P(ONB-diacid) 25 -b-P(ONB-PEG2K) 5 (CPV25) (blue line) and P(ONB-diacid) 50 -b-P(ONB-PEG2K) 5 (CPV50) (red line). It is worthy to note that CPV25 has a smaller average size, but a wider particle distribution than CPV50. 
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